Objectives: We evaluated the prevalence of use of complementary and alternative medicine (CAM), as well as the transitional nature of its use, before and after radical prostatectomy in Japanese patients with localized prostate cancer. Methods: We enrolled 376 patients, who answered a self-administered questionnaire on CAM use, psychological health locus of control (HLC), and general-health-related quality of life (GHQL). Detailed information regarding CAM use according to the transtheoretical model, and the time at initiation and abandonment of CAM use were assessed. Medical information was also extracted from patient charts. Results: 45.7% of patients belonged to the "precontemplation" stage, 29.8% to the "contemplation" stage, 1.9% to the "preparation" stage, 14.4% to the "action" stage, and 8.2% to the "relapse" stage. Although patient age and educational status had a significant impact on stage of CAM use, HLC and GHQL were not associated with them. The time-course of prevalence of CAM use during follow-up was divided into three phases: "initial," "rapid-increase," and "maintenance". Conclusions: Among patients undergoing radical prostatectomy, non-users can be classified into several behavioral stages, while users do not use CAM constantly during follow-up.
INTRODUCTION
Complementary and alternative medicine (CAM) has gradually gained in popularity worldwide since the study of Eisenberg et al. in 1993 [1] . In urology, many studies have been conducted to elucidate the prevalence and associated background of CAM use in patients with prostate cancer [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Most of these have been crosssectional studies, and the question about CAM use was all-or-nothing, i.e., yes or no. However, patients with cancer initiate CAM use at various times during follow-up involving conventional treatments. They also occasionally abandon CAM for various reasons. Non-CAM users can be divided into several behavioral stages according to their degree of interest in CAM use.
We conducted a multicenter cross-sectional survey to explore the detailed behavioral stages for CAM use in patients with localized prostate cancer undergoing radical prostatectomy. We focused our study on patients who had undergone radical prostatectomy without any perioperative treatment, which ensured the homogeneity of the population. First, we explored the behavioral transition involved with CAM use hoping to better understand the background associated with this. Second, we investigated the timing of the initiation and termination of CAM use in patients in the action/maintenance or relapse stages. Finally, we estimated the reliability of the study outcomes, namely, the recall bias suffered in this retrospective study.
METHOD
This questionnaire-based cross-sectional study was conducted at 10 Japanese institutions between January 2007 to December 2007, and all institutional review boards approved the study.
Participants
A total of 471 patients, who had undergone radical prostatectomy for localized prostate cancer and then followed-up for at least one year, were selected as candidates for this study. No patients received any neoadjuvant or adjuvant therapy perioperatively. We explained the main purpose of the study to the patients and obtained their informed consent. No financial reimbursement was given to the patients for filling out the questionnaire. Simultaneously, we obtained medical information from urologists at each institution, including patient age (at prostatectomy and at this survey), date of prostatectomy, clinical and pathological stage of cancer, Gleason's score, preoperative serum prostate-specific antigen (PSA) level, biological recurrence, clinical recurrence, secondary treatment, and past history of other medical problems. Though information extracted from charts and questionnaires was anonymous, it was possible to link information from charts to questionnaires.
Self-Report Questionnaire
In the first part of the questionnaire, we simply defined CAM as non-orthodox medicine and listed the various types available in Japan; these were identical to those used in our earlier studies [14, 15] .
Regarding CAM use, the question was based on the stages of the transtheoretical model (TTM) [16] , which was modified for this study: precontemplation ("I have no interest in using CAM"), contemplation ("I have been thinking that I might want to use CAM"), preparation ("I am preparing to use CAM"), action ("I have already used CAM"), and relapse ("I have abandoned CAM use, although I previously used it). If a responder belonged to the action stage, he was asked the type of CAM used, and the timing and motivation for initiation of CAM use. If the patient abandoned any type of CAM use, the timing and reasons for termination of CAM use were also ascertained.
The Japanese version of the multidimensional health locus of control (HLC) scale assessed five control dimensions: internal, family, professional (powerful others), chance, and supernatural [17] . Each control dimension was assessed with five items. Participants were asked to indicate their extent of agreement with each item on a six-point response scale of 1 (strongly disagree) to 6 (strongly agree).
To assess general-health-related quality of life (GHQL), we used the Medical Outcome Study Short-Form 8 (SF-8) [18] . The SF-8 consists of eight component scores of general health perception, physical function, role-physical, bodily pain, vitality, social function, mental health, and role-emotional. The Japanese version of SF-8 was validated for use and higher scores represented greater quality of life.
Other than the TTM, the HLC and the SF-8, age at survey, times of diagnosis of prostate cancer and prostatectomy, educational background, income, and past medical history of eight chronic diseases including hypertension, diabetes mellitus, stroke (cerebral infarction and cerebral hemorrhage), arrhythmia, coronary artery disease, renal disease, pulmonary disease, and malignant disease other than prostate cancer were assessed. Thus, data about age at survey and time of prostatectomy were obtained both from urologists and patients. Finally, we estimated recall bias, using these two variables.
Statistical Analysis
The factors predicting stage of CAM use were analyzed using the χ 2 test and ANOVA. If these analyses exhibited statistical significance, multiple comparisons for 10 available pairs of groups were performed using the Bonferroni method. Since these analyses revealed significant differences between various stages, we did not perform multivariate analysis. For estimation of recall bias, we used ratio of correct answers with 95% confidence intervals and intraclass correlation coefficients (ICCs). P<0.05 were considered significant.
RESULTS

Demographic Characteristics
Of the 471 candidates, 386 patients returned the questionnaire (response rate 82.0%), and 376 questionnaires were valid for statistical analysis. The remaining 10 were invalid because of lack of important information such as the stage of CAM use according to the TTM; the rate of valid replies was thus 79.8%. Ages at prostatectomy and survey were 66.2 ± 6.0 (mean ± SD) and 69.2 ± 6.1 years, respectively. Mean follow-up period from prostatectomy to this survey was 47.3 ± 15.4 months. Pathologically locally confined disease and lymph-node metastasis were observed in 268 (71.3%) and six patients (1.6%), respectively. In this survey, 82 patients (21.8%) had experienced biochemical failure and 63 (16.5%) had undergone secondary treatments. No patients suffered from clinical recurrence during the survey.
Stages and Predictors of CAM use
Of the 376 patients, 172 (45.7%) belonged to the precontemplation stage, 112 (29.8%) to the contemplation stage, seven (1.9%) to the preparation stage, 54 (14.4%) to the action stage, and 31 (8.2%) to the relapse stage. Users had tried 1-8 types of CAM (average 1.8), and quitters had abandoned 1-5 types (average 1.6). The five stages of CAM use did not show statistical correlation with follow-up period (ANOVA, P = 0.78). Table 1 shows association of demographic and diagnostic variables according to stages of CAM use. Patient age, both at prostatectomy and at the time of this survey, and higher final education status had a significant association with stage of CAM use (P = 0.025, 0.015, and 0.020, respectively). Considering age at the time of survey, younger patients had more interest in CAM use (precontemplation versus contemplation, P = 0.0028). Patients who had graduated from university tried CAM more than those with lower educational status (precontemplation versus action, P = 0.0045; contemplation versus action, P = 0.0018). Other variables, including serum PSA values at prostatectomy, Gleason's sum, pT stage, pN stage, biochemical recurrence, secondary treatment, and income, had no association with stages of CAM use. had a significant association with stages of CAM use. Figure 1 depicts transition of CAM use in all study patients, based on diagnosis of prostate cancer and prostatectomy. Approximately 5% of patients had used some form of CAM, regardless of cancer diagnosis or surgery. From 6 months before diagnosis or a year before prostatectomy, the rate of CAM use rapidly increased; though some patients abandoned CAM during these periods. From a year after diagnosis or 6 months after prostatectomy, the number of new CAM users gradually increased, but nearly the same number of patients abandoned CAM use. Thus, the overall prevalence of CAM use appeared steady during this period. Although 85 (22.6%) of the 376 patients tried CAM during the follow-up period, the highest prevalence of CAM use was observed at 29-30 months after diagnosis (17.5%) and 24-25 months after prostatectomy (16.9%).
Initiation and Termination of CAM use
The most common reason for the initiation of CAM was "recommendation by family or friends" (75 responses, 52.9%), followed by "research by themselves" (21.4%), "information by chance" (15.0%), and others (10.0%). The most prevalent reason for abandonment of CAM use was "expense" (15 responses, 29.4%), followed by "lack of expected efficacy" (23.5%), "lack of interest" (13.7%), and others (33.3%). No patient gave "adverse effects" as a reason for abandonment. • accumulated rate of initiation of CAM use; ◆ prevalence of CAM use by month; ▲ accumulated rate of termination of CAM use.
Estimation of Recall Bias
Regarding age at time of survey, the difference between that obtained from charts and that from questionnaires was a mean 0.195 years. In the questionnaires, 19 patients gave a younger age and 72 an older one than their actual age, while 285 patients (75.8%: 95% confidence interval, 71.2-79.8%) gave an accurate age. ICC was 0.940. Regarding date of prostatectomy (calendar year and month), the mean difference between that obtained from charts and that from questionnaire was 0.186 months. Three hundred and thirteen patients (83.2%: 95% confidence interval, 79.1-86.7%) gave accurate date. Based on the period from prostatectomy to this survey, ICC was 0.919.
DISCUSSION
Generally, 18-43% of prostate cancer patients are reported to be using some type of CAM [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] 19 ]. In the current study, which focused on patients undergoing radical prostatectomy, 22.6% of patients had experience of some type of CAM during the follow-up period; this observation was compatible with previous studies in our country [14, 19] . This study also revealed that these patients did not use CAM consistently throughout the follow-up period, and about one-third of users had already abandoned some type of CAM at the time of this survey. As well as CAM users, non-CAM users could be classified into several behavioral stages. Namely, half of patients had no interest in CAM (precontemplation stage), and ~30% of patients had been interested in CAM use but did not actually use it (contemplation and preparation stages). These percentages were considerably different from those recently reported by Hirai et al. [20] , which suggested that patients with non-metastatic prostate cancer treated radically were less interested in CAM than those with other active cancers, as we have reported previously [14] .
While several predictors of CAM use among prostate cancer patients have been reported so far [2] [3] [4] [5] 14] , including younger age, no recurrence after prostatectomy, higher income, and higher education, our study presented more detailed information. Patient age had an impact on transition from precontemplation to contemplation, with higher aged patients tending to have no interest in CAM. On the other hand, educational status had an impact on actual CAM use.
Although several previous studies have demonstrated a correlation between CAM use and GHQL in prostate cancer patients [8, 14] , one study exhibited no such correlation [7] . While many studies, since that of Cassileth [21] , have reported that GHQL has a significant association with CAM use in patients with malignant disease other than prostate cancer, the differences, if any, among patients with localized prostate cancer belonging to the five stages of CAM use might not be large. As well as GHQL, HLC had no impact on the stages of CAM use in this study, and this finding is compatible with previous reports [21, 22] . Over half of our CAM users responded that they had tried CAM because of a recommendation by their family or friends, which suggests that supernatural beliefs or internal control had little association with CAM use, similar to other study populations.
The three phases of CAM use were the most important finding of the present study. The period 6 months before diagnosis and operation represented the initial phase, during which about 5-7% of patients had already used CAM, regardless of there being any identified prostate cancer. From the end of the initial phase to just after diagnosis and operation represented the rapid-increase phase, which was obviously related to prostate cancer. In our country, elevation of serum PSA level measured at a health screening is the most frequent motive for consulting an urologist for a biopsy examination. There is a time lag between finding elevated PSA level at screening and cancer diagnosis, and this is presumably the reason why the prevalence of CAM use begins to increase before cancer diagnosis. Finally, the maintenance phase is the period after the end of the rapid-increase phase, during which new CAM users gradually increase, but abandonment of CAM use similarly increases, resulting in relatively constant prevalence of CAM use. Overall prevalence of CAM use inevitably depends on the clinical and sociodemographic characteristics of patients, as reported by Chan et al. [12] . Steginga et al. reported a prospective study of patients with prostate cancer, determining that CAM use decreased after treatment [23] . Our study's different outcome to that of Steginga et al. indicates a fundamental discrepancy between the role of CAM in oriental and in western cultures; this seems an important issue that could be investigated in future.
The present study has several limitations. The most important is that it was retrospective, and was thus open to a recall bias. Therefore, we examined the reliability of this study using two statistical methods. Rates of correct answers on the two parameters of age and calendar year/month of prostatectomy were ~80%, and ICCs were >0.9. These results suggested that the outcomes of the study were permissibly reliable, while the replies from patients did not completely correspond with those from doctors. Another limitation is the relatively small size of the study population. Despite these limitations, the study presents clinically useful information regarding CAM use of patients undergoing radical prostatectomy.
CONCLUSIONS
The present study has shown that, among patients undergoing radical prostatectomy, non-CAM users can be classified into several behavioral stages, while users do not use CAM constantly during follow-up. The timecourse of prevalence of CAM use during follow-up was divided into three phases: "initial," "rapid-increase," and "maintenance".
